Comparative effects of 3,4-methylenedioxymethamphetamine and 4-methylthioamphetamine on rat liver mitochondrial function.
Ecstasy, which is used as a recreational drug, is a common street name for 3, 4-methylenedioxymethamphetamine (MDMA). Another drug of abuse chemically related, though less common than MDMA, is the amphetamine derivative 4-methylthioamphetamine (MTA). MDMA and MTA induce different systemic and organ-specific effects, including neurotoxicity, hyperthermia, nephrotoxicity, cardiotoxicity and hepatotoxicity. Therefore, it is clear that MDMA and MTA are responsible for inducing organ toxicity. The mechanisms underlying MDMA and MTA-induced hepatotoxicity are multifactorial, and therefore not completely understood. Recent findings indicate interference with cellular bioenergetics as an important toxicological feature of ecstasy. However, less is known about the involvement of mitochondria in MTA-induced hepatotoxicity. Thus, we compared the direct influence of MDMA and MTA on rat liver mitochondrial function [mitochondrial permeability transition (MPT), mitochondrial oxidative stress, and mitochondrial bioenergetics]. It was shown that MTA (from 0.025 up to 0.1mM) was more potent than MDMA (from 0.2 up to 0.5mM) in decreasing the sensitivity of rat liver mitochondria to MPT. However, higher concentrations of MTA (from 0.5 up to 2mM) were highly toxic to mitochondria. MTA simultaneously increased H(2)O(2) production in a monoamine oxidase (MAO)-dependent way, and uncoupled and inhibited mitochondrial respiration. In contrast, MDMA had only limited or no effects on these mitochondrial parameters. According to these results, it is possible to postulate that, depending on the concentration, MTA can potentially be more efficient in its effects on liver mitochondria than MDMA and, also, that its harmful effects may contribute to its hepatotoxicity.